The AMY experiment aims to measure the microwave bremsstrahlung radiation (MBR) emitted by air-showers secondary electrons accelerating in collisions with neutral molecules of the atmosphere. The measurements are performed using a beam of 510 MeV electrons at the Beam Test Facility (BTF) of Frascati INFN National Laboratories. The goal of the AMY experiment is to measure in laboratory conditions the yield and the spectrum of the GHz emission in the frequency range between 1 and 20 GHz. The final purpose is to characterise the process to be used in a next generation detectors of ultra-high energy cosmic rays. A description of the experimental setup and the first results are presented.
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Introduction
P. Gorham et al. proposed in 2008 an alternative to well established methods for the detection of ultra-high energy cosmic rays (energies greater than 10 17 eV) [1] . Indeed, using electron beams at ANL and SLAC facilities, they found an evidence of coherent microwave emission emitted from air shower particles. This emission, unpolarised and isotropic, was interpreted as molecular bremsstrahlung radiation (MBR), i.e. an emission produced by low-energy electrons scattering into the electromagnetic field of the neutral atmospheric molecules. Motivated by this experimental observation, several prototypes have been installed at the Pierre Auger Observatory to test the feasibility of this new detection technique [2, 3] . If such a technique were confirmed during these R&D activities, it would improve significantly the detection efficiency of extensive air showers produced by ultra-high energy cosmic rays since its duty cycle would be close to 100%, with a very low atmospheric attenuation. Thus, it would be possible to develop radio telescope recording the longitudinal profile of the air shower and providing a calorimetric measurement of the shower energy. Recent results from [4] disfavour the hypothesis of a quadratic scaling between the emitted power in the microwave band and the air shower energy. Also, preliminary results performed by the MAYBE collaboration [5] indicate a linear scaling with the beam energy and a lower MBR yield compared to P. Gorham et al.'s measurements. The purpose of this paper is to present a new laboratory experiment to measure precisely radio emissions produced by an electromagnetic air shower in the wide band from 2 to 20 GHz.
Experimental setup
The measurements are performed at the Beam Test Facility (BTF) of the LNF laboratory in Frascati (Italy), part of the DAφ NE accelerator complex. It can provide electron bunches with a charge up to 10 10 e − /pulse, with an energy between 25 and 750 MeV and an associated bunch length from 1 to 10 ns. During the first measurement campaigns, we operated with bunch lengths of 3 ns or 10 ns, with an energy around 510 MeV. To increase the energy deposit by the air shower, the beam collides into an alumina (95% pure Al 2 O 3 ) target of variable thickness -up to 6 radiations lengths X 0 -placed just before the anechoic chamber. The inner surface of the copper anechoic chamber is covered with RF absorbers having an absorption range from 35 dB at 1 GHz to 45 dB at 6 GHz, and 50 dB for higher frequencies. The size of the chamber (2 m width × 2 m height × 4 m length) permits to be crossed by the beam exactly in its central axis. Inside the chamber, five different positions for radio receivers are possible, all of them being able to have the polarisation plane of the antenna orthogonal (cross-polarised) or parallel (co-polarised) to the beam axis. The receivers used are two log-periodic antennas -Rohde & Schwarz HL050 -and two horns -DRH20. Horn antenna calibration was done with the SATIMO StarLab calibration system [6] . All of them have a quite large frequency band, 1.7 − 20 GHz and 0.85 − 26 GHz, respectively. The gain of the receivers is about 12 dBi for log-periodic antennas and from 6 to 16 dBi in the case of horns. After having been amplified by about 26 dB by a wide band amplifier, the output signal is sent to an oscilloscope.
A full dedicated Geant4 simulation of the setup has been performed. It aims to reproduce the propagation and the interaction of the electrons into the alumina target, and inside the anechoic chamber. It is especially useful to estimate correctly the Cherenkov radiation produced in the frequency range [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] GHz and detected by the antennas in both polarisations. Indeed, inside the chamber, the Cherenkov emission will be the main contribution to the recorded signal in the microwave band. However, the Cherenkov radiation has a well defined polarisation, lying in the plane defined by the Poynting vector and the particle trajectory. Therefore, orienting the receiver polarisation plane orthogonal to the beam axis can drastically reduce the Cherenkov signal. Since the MBR radiation is expected unpolarised, the cross-polarised configuration should increase the ratio MBR signal over Cherenkov signal. Another possibility is to increase the number of radiation lengths with the alumina target since it is well known that, below energies around 20 MeV, electrons in air cannot emit Cherenkov radiation. Our preliminary data confirm that the cross-polarised signal is significantly lower than the co-polarised one. A detailed analysis of the full data set is now on going.
Conclusion and outlook
The experimental setup, the analysis strategy and the first measurements have been presented. A large data set with different configurations has been recorded during three measurement campaigns. A detailed data analysis is now the next step for this project.
